Analysis of granulocyte-macrophage colony-stimulating factor action in differentiating myeloid leukemia cells: treatment with DMSO may reveal a common pathway for growth factor gene regulation.
Previous studies showed that factor-independent, late-passage HL60 acute nonlymphocytic leukemia (ANLL) cells proliferated in response to granulocyte-macrophage colony-stimulating factor (GM-CSF) after treatment with dimethylsulfoxide (DMSO) or other agents inducing cellular differentiation. In the present studies, we examined mechanisms of this response. After treatment with DMSO, GM-CSF delayed expression of some HL60 differentiation programs (CD11b expression), but not others (nitro blue tetrazolium dye reduction), and delayed the exit of cells from the cell cycle. In the presence of DMSO, GM-CSF but not granulocyte colony-stimulating factor (G-CSF) increased expression of steady-state c-myc RNA. DMSO-treated HL60 cells expressing heterologous epidermal growth factor (EGF) receptors also proliferated in response to EGF and showed increased c-myc expression. Nuclear transcription studies showed that GM-CSF did not alter c-myc transcription in DMSO-treated cells, and studies using actinomycin-D showed no increase in steady-state c-myc RNA half-life. These studies indicate that GM-CSF increases post-deterministic proliferation and alters the phenotype of differentiating HL60 cells, and post-transcriptional alterations in c-myc expression may be responsible for some of these changes. Heterologous EGF receptors mediate similar responses, suggesting that treating HL60 cells with DMSO may reveal a common pathway of growth factor gene regulation.